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(54) Title: DEVICE FOR PREPARING BONE CEMENT 



(57) Abstract 

The invention relates to an arrangement for the preparation of bone ce- 
ment, including a cylindrical chamber (11), which has means for the introduc- 
tion of the constituents, which is closed off at one end with a piston (12) that is 
slidable in a position of application, and which at the other end is closed off by 
means of a lid (15). This lid has a central aperture (16) for a detachable agitator 
rod (17), which is demountably attached to an agitator device (18), axially mov- 
able within the chamber. The lid (15) includes a connection (19) for a vacuum- 
suction device (21), as well as a closable inlet (20) for the constituent compo- 
nents, which are to be mixed in the chamber. The vacuum-suction device is 
intended to produce a flow of air from the surroundings, through a funnel (22) 
attached to the inlet (20), into the chamber and forward towards the connection 
(19). 
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DEVICE FOR PREPARING BONE CEMENT. 

The present invention relates to an arrangement for 
preparation of bone cement consisting of at least two 
5 constituent components, including a cylindrical chamber, 

which has means for introduction of the constituents, which 
are to be mixed in the chamber, and for closing the chamber 
after introduction of said constituents, whereby one end 
of the chamber is closed by a slidable piston for ejection 
10 of the mixture, and the other end is closed by a lid, which 

includes a connection for a vacuum- suction device, as well 
as a central aperture for a detachable agitator rod, which 
is attached to an agitator device, axially movable within 
the chamber. 

15 

When preparing bone cement, which for instance is used for 
attachment of hip- joint protheses , toxic or in other ways 
environmentally hazardous gases occur, which causes 
problems. Bone cement is normally prepared through mixing 

20 of powdered polymetylmethacrylate and liquid 

methylmethacrylate monomer. It is important that the 
mixture should be as homogeneous as possible, since lack of 
homogeneity and gas inclusions have the effect of reducing 
the strength of the bone cement. Gases which occur during 

25 the preparation are odourous and noxious. 

SE, E, 450545 discloses a method and a device for the 
preparation of bone cement. The substances to be mixed are 
placed in an open vessel, which thereafter is closed, and 
30 vacuum is applied for withdrawing surplus gases from the 
mixing vessel. However, this known device does not solve 
* the problem of gasdischarge during the open time of the 

vessel . 

35 WO, A, 9013264 discloses other arrangements for mixing, 

which also employs vacuum for surplus gas withdrawal. One 
of the embodiments discloses a device in which the 
introduction of the bone cement constituents is achieved 
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through the hollow agitator rod. Thus, introduction takes 
place through a relatively long and narrow channel, which 
renders the introduction more difficult. 

5 The object of the present invention is to make available an 

arrangement according to the introductory parts of the 
description, which facilitates introduction, with minimal 
risk of gas discharge . . 

10 For this purpose, the invention is characterized in that 

said means include a single inlet with an introduction 
funnel which, at least during an introductory course, is 
hermetically connected, and that the vacuum- suet ion device 
is intended to produce a flow of air from the surroundings 

15 through the funnel and the inlet, into the chamber and 

forward towards the connection. 

Preferred embodiments of the invention are apparent from 
the accompanying dependent claims. 

20 

One embodiment of the invention will now be further 
described with reference to the accompanying drawings in 
which, Figure 1 is a side view of an embodiment of a mixer 
according to the invention, prepared for introduction of 

25 the constituent components, Figure 2 illustrates a plug for 

closing the inlet of the chamber, Figure 3 illustrates an 
ejection tube and Figure 4 illustrates the mixing agitator 
device viewed from below. Figure 5 is a longitudinal 
section of an alternative embodiment of the mixer according 

30 to the invention, with an inlet in the shape of a channel, 

placed on the outside of the cylindrical chamber and 
emerging into the chamber from the cylindrical wall. 

In the drawings, the number 10 denotes a mixing cylinder 
35 with an inner chamber 11, which has one end closed by a 

piston 12, equipped with a gasket ring 13 and in a position 
of application, is slidable into the chamber 11. In Figure 
1 the piston 12 is locked by means of a cotter pin 14, 
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which extends through the cylinder 10 as well as the piston 
12. 

The other end of the chamber 11 is closed by means of a lid 
5 15, preferably integrated with the cylinder 10, and 

presents a central aperture with a gasket ring against an 
agitator rod 17. This rod is demountably attached to an 
agitator rod, movable within the chamber 11. 

Furthermore the lid 15 is provided with a fixed connection 
nipple 19. In addition there is an inlet 20 for the 
constituent components to be mixed in the chamber 11.- 

There is a demountable, tightly connected choke 21B in" the 
connection nipple 19, which is joined to a filter 26. The 
choke 21B is axially movable in and out of the chamber 11. 

The mixing device is in Figure 1 displayed in a position 
for introduction of the constituent components; which means 
that the nipple 19, the choke 21B and the filter 25 are 
joined, by means of a tube 21A, to a non-displayed vacuum- 
suction device, which by the filter 26 is prevented from 
being contaminated by the substances added to the chamber. 
The inlet 20 has been provided with an hermetically 
connected funnel. The vacuum- suet ion device is arranged to 
generate a negative pressure in the chamber 11, which 
propagates to the funnel 22 . 

The negative pressure generates a flow of air from the 
30 surroundings through the funnel 22, and sucks down the 

constituent components to be mixed in the chamber 11, and 
at the same time vapors that are produced from these 
components. Noxious gases are in this way prevented from 
spreading to the surroundings. The non-displayed vacuum- 
35 suction device preferably contains active carbon, to 

effectively purify said gases, and may also be supplemented 
with a so called sterile filter. 
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Subsequently to the introduction of substances, the funnel 
22 is removed and an airtight plug 23, disclosed in Figure 
2, is inserted into the inlet 20. The mixing may now be 
accomplished, and in the meant ime, suction is continued of 
5 the formed gases with an increased negative pressure via 

the choke 21B, the filter 26 and the tube 21A, whereby a 
continuous suction flow is established. The mixing 
procedure itself is accomplished by moving the agitator 
device 18 up and down in the chamber by means of the 
10 agitator rod during simultaneous twisting. 

After approximately twenty pumping movements according to 
above, the agitator rod 17 is pulled towards the lid 15, 
the agitator device 18 is twisted until one of the notches 
15 24 or one of the cavities 27 , is in front of the choke 21B, 

which now may be pushed down or screwed down to lock the 
agitator device 18 against turning. The agitator rod 17 
may now be unscrewed from the agitator device 18 , which 
closes the aperture 16, 

20 

The tube 21A f the filter 26 and the choke 21B can be 
demounted from the nippel 19, after which the ejection 
nozzle, illustrated in Figure 3, is screwed onto the nippel 
19. After removal of the cotter pin 14, the mixer is 
25 placed iii a known syringe mechanism for ejection of the 
mixed content in chamber li, by means of the ejection 
nozzle 25 . 

For the embodiment of a mixing device according to the 
30 invention illustrated in Figure 5, all that was indicated 

for the embodiment according to Figure 1 is valid, except 
that the inlet 20 for the constituents intended for mixing 
in the chamber 11, is placed on the cylindrical wall of the 
chamber. 



35 



The inlet 20 . communicates with the funnel 22 via a channel 
28 placed on the outside of the chamber wall. An advantage 
of this embodiment is that a certain premixture of the 
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constituent components of bone cement is achieved, due to 
the fact that the first substance, by its level in the 
chamber, covers the inlet 20. When the second substance is 
introduced, it will be forced to pass through the first 
5 substance . 

While the invention has been described with reference to 
the illustrated embodiments, it will be understood that 
variations are possible within the inventive concept of the 
10 following claims. For instance, it is not necessary for 

the lid 15 to be manufactured as an integrated part of the 
mixing cylinder, it may for production reasons be 
manufactured as a detachable part which can be screwed onto 
the mixer cylinder. 

15 
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Patent Claims 

1 . Arrangement for the preparation of bone cement 
consisting of at least two constituent components, 
5 including a cylindrical chamber (11) , which has means 

for the introduction of the constituents, which are to 
be mixed in the chamber, and for closing the chamber 
(11) after the introduction of said constituents, 
whereby one end of the chamber is closed by means of 

10 a slidable piston (12) for ejection of the mixture, 

and the other end is closed by a lid (15) f which 
includes a connection (19) for a vacuum- suction device 
(21) , as well as a central aperture (16) for a 
detachable agitator rod (17) , which is attached to a 

15 agitator device (18) , axially movable within the 

chamber, c h a r a c t e r i z e d in that said means 
include a single, inlet (20 ) with an introduction 
funnel (22) which, at least during an introduction 
process, is hermetically connected, and that the 

20 vacuum-suction device is intended to produce a flow of 

air from the surroundings througB the funnel (22) and 
the inlet (20) , into the chamber (11) and forward 
towards the connection (19) . 

25 2 - Arrangement according to claim 1, 

characterized in that the vacuum- suction 
device includes a purification filter containing 
active carbon and a sterile filter. 

30 3. Arrangement according to any of the preceeding claims, 

characterized in that the connection (19) 
following demounting of the choke (21B) , forms a 
firmament for an ejection nozzle. 

35 4. Arrangement according to any of the preceeding claims, 

characterized in that . the inlet (20) 
emerges into the lid (15) . 
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5. Arrangement according to any of the claims 1-3, 
characterized in that the inlet (20) 
emerges into the cylindrical wall of the chamber 
(11). 

6, Arrangement according to any of the preceeding claims, 
characterized in that the choke (21B) is 
slidable into the mixing chamber (11) . 
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